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7.3 BODY LIQUID MEASUREMENT
Fre:ﬂl.;fzncy Relative permittivity (&) Conductivity (g) S/m
required measured required measured

5200 49.0+10% PASS 5.30+10% PASS
5300 48.9+10% 5.42+10%
5400 48.7+10% PASS 5.53+10% PASS
5500 48.6+10% 5.65+10%
5600 48.5+10% PASS 5.77+10% PASS
5800 48.2+10% PASS 6.00+10 % PASS

7.4 SAR MEASUREMENT RESULT WITH BODY LIQUID

Software OPENSAR V4

Phantom SN 20/09 SAMT1

Probe SN 18/11 EPG122

Liquid Body Liquid Values 5200 MHz: eps' :48.64 sigma : 5.51
Body Liquid Values 5400 MHz: eps' :46.52 sigma : 5.77
Body Liquid Values 5600 MHz: eps' :146.79 sigma : 5.77
Body Liquid Values 5800 MHz: eps' :47.04 sigma : 6.10

Distance between dipole waveguide and liquid

0 mm

Area scan resolution

dx=8mm/dy=8mm

Zoon Scan Resolution

dx=4mm/dy=4m/dz=2mm

Frequency 5200 MHz
5400 MHz
5600 MHz
5800 MHe
Input power 20 dBm
Liquid Temperature 218¢
Lab Temperature 21 °C
Lab Humidity 45 %

Frequency (MHz) 1 g SAR (W/kg) 10 g SAR (W/kg)
measured measured
5200 156.85 (15.68) 55.20 (5.52)
5400 163.97 (16.40) 57.26 (5.73)
5600 166.58 (16.66) 57.87 (5.79)
5800 169.30 (16.93) 58.19 (5.85)
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BODY SAR MEASUREMENT PLOTS @ 5800 MHz
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No Current Next Calibration
Description Model ‘| Calibration Date Date
Flat Phantom MVG Shi-2o/oa:ean7{ [Jaidated, Nocal  Validated.  No ca
required. required.
COMOSAR TestBench|  Version 3 NA mligaler floieal  (Validaied.. Mo ical
required. required.
Network Analyzer | Rhode & Schwarz SN100132 02/2016 02/2019
Calipers Carrera CALIPER-01 01/2017 01/2020
Reference Probe MVG EPG122 SN 18/11 10/2017 10/2018
Multimeter Keithley 2000 1188656 01/2017 01/2020
Signal Generator Agilent E4438C MY49070581 01/2017 01/2020
Amplifier Nelbdieeini SN 046 Characterized prior to |Characterized prior to
test. No cal required. |test. No cal required.
Power Meter HP E4418A U538261498 01/2017 01/2020
Power Sensor HP ECP-E26A UsS37181460 01/2017 01/2020
Directional Couplsr Narda 4216-20 01388 Characterized prior to |Characterized prior to
test. No cal required. |test. No cal required.
Temperatiraand | it ompany 150798832 11/2017 11/2020
Humidity Sensor
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<Justification of the extended calibration>

If dipoles are verified in return loss (<-20dB, within 20% of prior calibration for below 3GHz, and
<-8dB, within 20% of prior calibration for 5GHz to 6GHz), and in impedance (within 5 ohm of prior

calibration), the annual calibration is not necessary and the calibration interval can be extended.

<Head 750MHz>

Return Loss (dB) Delta (%) Impedance Delta(ohm) Date of Measurement
-35.83 51.3 Apr. 19, 2018
-35.948 0.329 51.314 0.014 Apr. 18, 2019
-35.975 0.405 51.341 0.041 Apr. 17, 2020

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.

Dipole Verification Data

CHL B3y log MAG S dB- REF -20 dB
T

L1:-35.948 dB
750.000 000 MHz

i: 51.314 o -878.91 mn 241.44 pF

750.000 080 MHz
. \ \’\
Sl "»: SRR e
N ’ ! “ X\
\ ~ N\
N\

S dBs REF -20 db

1:-35,975 db

o -878.91 mn 241.44 pF
750.000 000 MHz

STOP BS5S0.008 BBY MHz
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<Body 750MHz>

Return Loss (dB) Delta (%) Impedance Delta(ohm) Date of Measurement
-32.65 - 50.8 - Apr. 19, 2018
-32.051 1.835 51.838 1.038 Apr. 18, 2019
-32.075 1.761 51.817 1.017 Apr. 17, 2020

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.

Dipole Verification Data

S dBe~s

REF -28 dB

1:-32.051 dB

i: S1.838 @ -5.5117 o 98.501 pF
— . 750.000 00D MHz

sTOP 850.000 000 LLES

S db~

REF -2@0 dB

START 630.

-5,5117 o 38.501 pF
750.000 200 MHz

200 902 MH=z sSTOP B350.000 200 LLES
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<Head 835MHz>

Return Loss (dB) Delta (%) Impedance Delta(ohm) Date of Measurement
-23.67 56.8 - Apr. 19, 2018
-23.947 1.17 56.615 0.185 Apr. 18, 2019
-23.920 1.056 56.632 0.168 Apr. 17, 2020

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.

Dipole Verification Data

T 735.000 000 MHz

o -8.5332 o 22.334 pF
835.100 000 MHz

i: 56.832 » -8.5332 o 22.334
835.100 200 MHz

TART 735.000 000 MHz

gTOP 935.000 000 L
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<Body 835MHz>

Return Loss (dB) Delta (%) Impedance Delta(ohm) Date of Measurement
-27.64 - 53.5 - Apr. 19, 2018
-27.789 0.54 53.734 0.234 Apr. 18, 2019
-27.735 0.344 53.747 0.247 Apr. 17, 2020

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.

Dipole Verification Data

HEEEEERTY
HEEE

8.7715 o 147.03 pH
§35.100 000 MHz

STOP 935.000 000 MHz

BTART 735.000 000 MHz

: 53.747 n 8.7745 o 147.83 pH
835.108 P00 MHz

gTOP 935.000 000 MHz
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<Head 1800MHz>

Return Loss (dB) Delta (%) Impedance Delta(ohm) Date of Measurement
-26.62 47.3 Apr. 19, 2018
-25.8 3.080 45.156 2.144 Apr. 18, 2019

-25.880 2.780 45.246 2.054 Apr. 17, 2020

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.

Dipole Verification Data

S dB+ REF -20 dB

i:-25.8 dB

SERERE S
HEEERmLE

CHL B3y 1L U FB i: 45,156 o £29.684 o 2.6246 nH

1 800.000 900 MHz

START 1 700.000 280 MMz

STOP 4 900,000 008 M

;s
5
=
-
b
o

CHL B4y 1 UFS i: 45.B46 n £29.684 o 2.6246 nH

Ao
PRa

START 1 700.000 080 MHz

1 800.000 800 MHz

STOP 1 900.000 000 LLE
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<Body 1800MHz>

Return Loss (dB) Delta (%) Impedance Delta(ohm) Date of Measurement
-27.86 - 46.2 - Apr. 19, 2018
-27.017 3.026 44.51 1.69 Apr. 18, 2019
-27.027 2.990 44.32 1.88 Apr. 17, 2020

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

Dipole Verification Data

32.139 o 2.8417 nH
1 S00.0200 D80 MHz

2.8417
1:-27.027 dB cHL By 4: 44.32 @® 32.139 o

nl
//—y—\"..ll. 288 MHz
'
// \
7N
\
i -

,-‘II'"Y_—“"')\\
- \ ',“

N
~ \

’ -

ol
E
E
i3
ol
i
i

START 41 700.000 008 MHz
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<Head 1900MHz>
Return Loss (dB) Delta (%) Impedance Delta(ohm) Date of Measurement
-25.15 - 52.6 - Apr. 19, 2018
-23.144 7.976 53.604 1.004 Apr. 18, 2019
-23.923 4.879 53.344 0.744 Apr. 17, 2020

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.

Dipole Verification Data

S dBs REF -R0 dP

START 1 800.000 000 MHz

;:-!:.144 de

1.7344 o 145.28 pH
1 900.000 000 MHz

CHL 833 1 U FS i: 53.604 o

1.7344 o 145.28 pH
1 S00.000 200 MHx

CHL 8y 1 UFS i1: 53.344 o

START 1 S00.000 000 MHz STOP 2 000.000 080 MHz
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<Body 1900MHz>
Return Loss (dB) Delta (%) Impedance Delta(ohm) Date of Measurement
-22.99 - 47.6 Apr. 19, 2018
-22.679 1.353 49.311 1.711 Apr. 18, 2019
-22.690 1.305 49.385 1.785 Apr. 17, 2020

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.

Dipole Verification Data

-1.5859 o S52.818 pF
1 900.000 000 MHz

CHL Byy L U FB i: 49.311 o

START 4 S00.000 200 MHz

START 1 900,000 000 MMz

STOP 2 000,000 000 MHz

-1.5859 o 52.818 pF
1 900.000 200 MHz

i: 49.385 o

CHL Bgy 1 UFS

START 1 900.000 000 MHz STOP 2 000.000 000 MHz
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<Head 2450MHz>
Return Loss (dB) Delta (%) Impedance Delta(ohm) Date of Measurement
-28.15 - 53.9 - Apr. 19, 2018
-26.296 6.586 54.99 1.09 Apr. 18, 2019
-26.456 6.018 54.65 0.75 Apr. 17, 2020

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

Dipole Verification Data

CHL 843 1 UFS 1: 54.99 o 2.1035 o 136.65 pH
2 450.000 PO0 MHz

STOP 2 550.000 000 MWHz

CH1 B4y i1 UFS i1: 54.65 n 2.1835 o 136.65 pH
2 450.000 P00 MHz

START 2 350.000 000 MHz STOP 2 550.000 200 MHz
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<Body 2450MHz>

Return Loss (dB) Delta (%) Impedance Delta(ohm) Date of Measurement
-22.99 - 57.6 - Apr. 19, 2018
-20.498 10.840 56.16 1.44 Apr. 18, 2019
-20.445 11.07 56.26 8.66 Apr. 17, 2020

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

Dipole Verification Data

log MAG - i: -2.0784 o 31.86 pF
2 450.000 20@ MHz

CHL By

START 2 350.000 000 MHz STOP 2 550.000 000 MHz

-2.0784 o 21.86 pF
2 450.000 200 MHz

SOMEE EREY
HEEREL RS,

START 2 350.000 008 MHz STOP 2 S50.000 000 MWHz START 2 350.000 080 MHz STOP 2 530.000 000 MHz
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<Head 2600MHz>
Return Loss (dB) Delta (%) Impedance Delta(ohm) Date of Measurement
-20.85 - 54.9 - Apr. 19, 2018
-21.627 3.727 54.412 0.488 Apr. 18, 2019
-21.660 3.885 54.470 0.43 Apr. 17, 2020

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.

Dipole Verification Data

S dB~s

REF -20 dB

1:-21.687 dB

CHL 8y, i1UFs t 54.442 o -4.709 o 12.998 pF
2 599.980 000 MH=z

START 2 S00.000 000 MHz STOP B 700.000 800 MWz

S dB-s

.
O
SEEmSEZas
R

START 2 500.000 OO0 MHz

REF -20 dB

1:-21.660 dB

CHL 8y, 1 UFs 4 54.470 o -4.709 o 12,999 pF
2 599.900 000 MHz

START 2 S00.000 000 MMz STOP 2 700,000 000 MMz
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<Body 2600MHz>
Return Loss (dB) Delta (%) Impedance Delta(ohm) Date of Measurement
-23.23 - 50.6 - Apr. 19, 2018
-22.966 1.136 49.629 0.971 Apr. 18, 2019
-22.959 1.1666 49.865 0.735 Apr. 17, 2020

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.

Dipole Verification Data

- =
S
Bl 55

n ~-5.9668 a ©.7865 pF
2 599,980 000 NHz

START 2 S008.0800 008 MHz

STOP 2 700.000

SEECTREEY
)

EREL

START 2 S00.000 P00 MHz

L] -6.9668 o 8.7865 pF
2 599.980 Q00 MHz

STOP 2 700.000 000 MHz
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<Head 5200MHz>
Return Loss (dB) Delta (%) Impedance Delta(ohm) Date of Measurement
-8.23 - 26.31 - Apr. 19, 2018
-8.317 1.057 26.673 0.363 Apr. 18, 2019
-8.200 0.365 26.412 0.102 Apr. 17, 2020

The return loss is <-8dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.

Dipole Verification Data

CHL Byy log NAG s db~

REF -20

1:-8.917 o8

4: 26.673 o 6.4121 o 196.95 pH

CHL 834 log MAG

SBTOP S5 309.000 000 MWHz

6.4121 o
S 20S.000 000 MHz

st
ART 5 180.080 BO8 WHz STOP S 200.000 088 WHz
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<Body 5200MHz>
Return Loss (dB) Delta (%) Impedance Delta(ohm) Date of Measurement
-9.40 - 97.78 - Apr. 19, 2018
-9.090 3.298 98.293 0.513 Apr. 18, 2019
-9.022 4.021 98.688 0.908 Apr. 17, 2020

The return loss is <-8dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.

Dipole Verification Data

S dés

REF -20 dB

1:-9.090 de

1: 98.293 o -7.6008 o 3.9009 pF|
S 200.000 000 MHz

START S 100.800 908 WHz STOP 5 300.800 209 MHz

CHL Sy log NRG S de8~

REF -20 dB

1:-9.022 dB

CcHL Sy3 1 UFS
L

PRa

Cor

4: 98.688 o -7.60838 o 3.9809 pF
S 200.000 900 NHz

START 5 100.000 208 MHz STOP 5 300.000 009 WHz
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<Head 5400MHz>

Return Loss (dB) Delta (%) Impedance Delta(ohm) Date of Measurement
-12.02 - 83.38 - Apr. 19, 2018
-12.078 0.483 82.812 0.568 Apr. 18, 2019
-12.040 0.166 82.122 1.258 Apr. 17, 2020

The return loss is <-8dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.

Dipole Verification Data

1: 82.942 o 54,156 o 1.5962 n

-
START S 2300.0200 208 MHz STOP 5 500.000 P00 WHz

START 5 300.000 208 MHz

STOP 5 S00.000 P00 MHz

1: 82.122 o 54,156 o 1.5962 n

STOP 5 300.000 PPR MHz
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<Body 5400MHz>

Return Loss (dB) Delta (%) Impedance Delta(ohm) Date of Measurement
-12.11 - 32.53 - Apr. 19, 2018
-12.218 0.892 33.434 0.904 Apr. 18, 2019
-12.188 0.644 33.894 1.364 Apr. 17, 2020

The return loss is <-8dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.

Dipole Verification Data

1: 339.434 o -33.15 o 8689.07 fF

S 400.000 200 MHz

STOP S S08.000 080 WHz

START 5 300.000 208 MHz

STOP 5 S00.000 P00 MHz

chL 833 L UFS

-33.45 o B8689.07 fF
S 400.000 200 MHz

START 5 200.800 008 WHz STOP S5 S00.000 08P WHz
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<Head 5600MHz>

Return Loss (dB) Delta (%) Impedance Delta(ohm) Date of Measurement
-14.04 - 33.47 - Apr. 19, 2018
-14.081 0.292 33.566 0.096 Apr. 18, 2019
-14.201 1.147 33.646 0.176 Apr. 17, 2020

The return loss is <-8dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

Dipole Verification Data

4: 93.966 o 22.730 o E46.23 pN
S G00.000 BDBR MHz

STOP 5 700.000 080 WHz

CHL Syy  1og WAG cHL By L UFE 4: 99.646 o  22.738 o 646.23 pH
| S G00.000 080 MHz

o e DR ) N S [N SRR SR P atobr
T S S00.000 0@R MHz ETOP S 700.000 000 MHzZ S 500.000 808 NHz STOP 5 700.000 080 MWHz
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<Body 5600MHz>
Return Loss (dB) Delta (%) Impedance Delta(ohm) Date of Measurement
-14.73 - 67.48 - Apr. 19, 2018
-14.811 0.550 68.268 0.788 Apr. 18, 2019
-14.860 0.883 68.224 0.744 Apr. 17, 2020

The return loss is <-8dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.

Dipole Verification Data

CHL Sy log MAG S dBs

e

| | [
£ PR |

REF -2@ dB

START 5 Se0.000 Bo@ WHz

1:-14.811 dB

24.285 n 688.48 pH
S 600.000 BOB WH:

CHL 83y 1 U FS i: GB.B68 o

START 5 S80.000 008 Mz STOP 5 700.808 080 WHz

sl ol ST Sl S
START 5 Se0.000 POR MHZ

STOP 5 700.000 980 WHz

) (it

24.285 n  688.48 pH
S 600.000 BOE WH:

CHL 83y 1 U FS i: GB.BR4 o

START 5 S80.000 008 MHz STOP 5 700.808 080 WHz
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<Head 5800MHz>
Return Loss (dB) Delta (%) Impedance Delta(ohm) Date of Measurement
-12.03 - 59.85 - Apr. 19, 2018
-12.638 5.054 55.318 4.532 Apr. 18, 2019
-12.808 6.467 55.209 4.641 Apr. 17, 2020

The return loss is <-8dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

Dipole Verification Data

4: 95.318 o -24.209 o 1.1338 pF

S dBs REF -2@ dB 4:-12.638 dB S S00.000 P00 NH
. iz

ETOP S 900.000 200 MHz

i: 55.209 o -24.209 o 1.1335 pF
S ©00.008 290 MHz

START 5 700.000 800 MHz
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<Body 5800MHz>
Return Loss (dB) Delta (%) Impedance Delta(ohm) Date of Measurement
-12.37 - 36.66 - Apr. 19, 2018
-12.103 2.158 38.023 1.363 Apr. 18, 2019
-12.203 1.350 38.143 1.483 Apr. 17, 2020

The return loss is <-8dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.

Dipole Verification Data

cny 8y 1UFS

i:

39.023 o -14.584 0 2.3833 pF

STOP S 900.000 0800 MWHz

cua 8y 1 UFS

START 5 700.000 808 MHz

30.143 o =-11.544 0 2.3833 pF
5 900.000 200 NHz

STOP S 900.000 000 WHz

END




